Intracellular signaling pathways control mitochondrial events associated with the development of ischemia/ reperfusion-associated damage.
Ischemia (I) and reperfusion (R) trigger a series of events, which culminate in severe injury to the transplanted organ. Cell death resulting from the formation of mitochondrial reactive oxygen species (ROS) coupled with the perturbation of mitochondrial Ca2+ homeostasis is central to the development of IR-associated tissue damage. We and others have shown recently that intracellular signaling pathways critically control these mitochondrial changes, making them potential targets for therapeutic intervention. Using a heterotopic murine heart transplant model as well as primary and immortalized cardiomyocyte cells we established the activity patterns of mitogen-activated protein kinases (MAPKs) ERK, JNK, and p38 during IR, and probed into their role in the perturbation of mitochondrial ROS and Ca2+ homeostasis, which are necessary for cardiomyocyte death. Our results showed a strong activation of all three MAPKs as well as a rise in mitochondrial ROS and Ca2+ during early reoxygenation. Inhibiting p38 kinase most efficiently prevented ROS production, Ca2+ overload and cell death, suggesting that targeting this signaling molecule may provide a possible strategy to limit the effects of IR.